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Summary
This work was carried out for four months in the province of Baghdad including many hospital in Bagdad during 1st of the November 2016 until 28 February 2017. 120 pregnant women included in the present study ranged in age from 14 - 42 years were randomly selected. Pregnant women were divided into three groups according to the different periods of pregnancy every trimester include 40 pregnant women divided to 20 pregnant women with anemia and 20 without anemia after taking a blood  film and hemoglobin as a good adoption indicator for diagnosis of anemia, also, history taken by previously diagnosis and by physical examination. Result of the three trimesters in indicators the blood of pregnant women with or without anemia, showed that the first trimester all of the parameters of indicators the blood (Hb, Hct, MCV, MCH and MCHC) were decreased in women with anemia compared with women without anemia, also in second and third trimester decreased. However, in second trimester the values of Hb, Hct, MCV, MCH and MCHC decreased in women with anemia on the values of the first trimester. On the other hand a values of indicators the blood in a third trimester less than the second trimester. Indicator of iron (SI, TIBC, TS and SF) for women with anemia in first trimester was less than from women without anemia. However, in second trimester the values of SI, TIBC, TS and SF decreased in women with anemia on the values of the first trimester. Father more, the values of indicator of iron in a third trimester less than in the second trimester. When comparison in blood parameters (Hb, Hct, MCV, MCH and MCHC) between 1st, 2nd, and 3rd trimester of pregnancy women noticed that the all parameters decreased gradually from the first trimesters to second to third trimester. Iron deficiency marked increase was famous in pregnant women in the second and third trimester of pregnancy, due to high fetal and placenta growth rates and development of red cell mass mother. Thus anemia affects up to 70% of pregnant women. Blood indicators RBC, RDW, platelet and MPV for all pregnant women in the first trimester was decreased in women with anemia compared with women without anemia in all parameters of this, also in second and third trimester. Further more in second decreased from first, also in third less that from second. White blood cell and their various types (NEU, LYM, Mono, ESO and BASO) were impressed with the pregnant women with anemia in first and second trimesters WBC and NEU% increased but LYM%, Mono%, ESO% and BASO% decreased. However, in the third trimester WBC, NEU% and BASO% decreased but LYM%, Mono%, and EOS% increased. The results of the study found out that the is a clear correlation between anemia in pregnant women and some social factors, such as: occupation, monthly income and maternal education. 
 
الملخص:
تم تنفيذ هذا العمل لمدة أربعة أشهر في العديد من المستشفيات في محافظة بغداد خلال الفترة من 1تشرين الثاني 2016 حتى 28 شباط 2017.تم اختيار 120 من النساء الحوامل في هذه الدراسة عشوائيا تراوحت أعمارهم من 14 - 42 سنة. تم تقسيم النساء الحوامل إلى ثلاث مجموعات وفقا لفترات الحمل المختلفة كل ثلاثة أشهر تشمل 40 امرأة حامل مقسمة إلى 20 امرأة حامل مع فقر الدم و 20 دون فقر الدم بعد أخذ مسحة الدم والهيموغلوبين كمؤشر جيد لتشخيص فقر الدم،وكذلك تاريخ المريض والفحص الجسدي. وأظهرت النتائج للنساء الحوامل المصابات بفقر الدم أو بدونه في المراحل الثلاثة أن مؤشرات الدم (Hb، Hct، MCV، MCH،MCHC)  للثلث الأول قد انخفضت في النساء المصابات بفقر الدم مقارنة بالنساء دون فقر الدم، وأيضا في الثلث الثاني والثالث انخفضت. ومع ذلك في الأشهر الثلاثة الثانية انخفضت قيم (Hb، Hct، MCV،  MCH،MCHC) في النساء مع فقر الدم عن قيم الأشهر الثلاثة الأولى. من ناحية أخرى فإن قيم مؤشرات الدم في الثلث الثالث من الحمل أقل من الثلث الثاني. وكان مؤشر الحديد (SI، TIBC،TS and SF) للنساء المصابات بفقر الدم في الثلث الأول من الحمل أقل من النساء دون فقر الدم. ومع ذلك في الأشهر الثلاثة الثانية انخفضت قيمSI) ، TIBC ، (TS and SF في النساء مع فقر الدم عن قيم الأشهر الثلاثة الأولى. وكذلك  قيم مؤشر الحديد في الثلث الثالث من الحمل أقل من الثلث الثاني.عند المقارنة في معايير الدم (Hb، Hct، MCV، MCH،MCHC ) بين الثلث الاول والثاني  والثالث الثلث من الحمل لوحظ أن جميع المعلمات انخفضت تدريجيا من الثلث الأول إلى الثاني إلى الثلث الثالث. وقد انخفضت مؤشرات الدم RBC)،RDW ، الصفائح الدموية و MPV لجميع النساء الحوامل في الأشهر الثلاثة الأولى في النساء مع فقر الدم مقارنة مع النساء دون فقر الدم ، وأيضا في الثلث الثاني والثالث. وعلاوة على ذلك انخفضت أكثر في المرحلة الثانية عن قيم  المرحلة الأولى، وأيضا في المرحلة الثالثة أقل من المرحلة الثانية. وان خلايا الدم البيضاء وأنواعها المختلفة (Eso, Mono,Lym (Baso and للنساء الحوامل مع فقر الدم في الثلث الأول والثاني زادت % Neu ولكن Mono%,  Baso% Eso% and Lym%انخفضت. ومع ذلك، في الثلث الثالث %Lym،% Baso انخفضت ولكن %Lyu، Mono%، Eso% زيادة. ومن نتائج الدراسة وجدت أن هناك علاقة واضحة بين فقر الدم في النساء الحوامل وبعض العوامل الاجتماعية مثل الدخل الشهري وتعليم الأمهات وهل الام ربة منزل ام موظفة.
Introduction
Accompanying pregnancy physiological  changes that result in an increase in blood plasma and red blood cells and low concentration of nutrients associated  with protein and micronutrient like iron, folic acid and vitamin B12 these physiological changes as a result of malnutrition, which leads to shortages of basic elements described anemia (Ladipo , 2000). Iron is one of the important requirements  for the composition of hemoglobin, myoglobin and cytochrome  oxidase and other enzymes (Kern, 2002). Pregnancy induces a number of changes in the normal physiology, either directly or indirectly. Important of these changes are those which alter the hematological parameters. Plasma expansion and hemodilution during pregnancy contribute to majority of these changes. The most frequent hematologic complication during pregnancy is anemia (Inam-ul-Haq et al., 2013). WHO standard for anemia in women is Hb less than 120 gm /L and less than 110 gm /L in pregnant women due to physiological anemia (Maida and Baybeen, 2007). Anemia during pregnancy due to increased demand for iron and other vitamins due to the physiological burden of pregnancy (Abdul Razzak et al., 2012).  Anemia is the most prevalent nutritional deficiency during pregnancy (Haniff et al., 2007). Definition of iron deficiency anemia is generally as defined as a decrease in the oxygen carrying capacity of the blood and considered as the main cause of microcytic hypochromic anemia. This reduces the hemoglobin and volume red blood (hematocrit) or the number of erythrocytes (Amani, 2007). Hemoglobin drop below normal levels in some cases up to 10 g/dl (Hoffbrand et al., 2006). Iron deficiency may increase the risk of maternal infection, and hemoglobin decrease may cause a low degree of chronic hypoxia that may address maternal and fetal stress, as it can increase oxidation resulting in damage to erythrocytes and feto-placenta unit (Qiaoyi et al., 2009). In the present study, we identified risk factors associated with severe anemia among a large sample of pregnant women in many hospital of Baghdad. The aim of our current study is to: Determine the effect of pregnancy on blood parameters and compare blood parameters at different stages of pregnancy.Improve pregnancy outcome are dependent on the quality and quantities of hematological indices. To determine proportion of anemia among pregnant women, to identify factors associated with the anemia.                                                                                                    
II.       Materials and Methods
[bookmark: _GoBack]Samples Collection : The study included 120 pregnant women of Baghdad province, ranged in age from (14_42 years) were randomly selected for this study. Pregnant women were divided into three groups according to the different periods of pregnancy, As follows: The first trimester of pregnancy included were 40 pregnant women, (20 pregnant women with anemia and 20 pregnant women without anemia). The second trimester of pregnancy of pregnancy included were 40 pregnant women, (20 pregnant women with anemia and 20 pregnant women without anemia). Third quarter of pregnancy included were 40 pregnant women, (20 pregnant women with anemia and 20 pregnant women without anemia). It was withdrawn model of venous blood from pregnant women in different periods of pregnancy and ages randomly during the period between 8:30AM to 12 PM. In present study have been getting samples from the department of laboratory in hospitals and health centers deployed in the province of Baghdad, including Baghdad teaching hospital, AL-Elweya hospital , AL-Karama hospital, Fatima AL-Zahra hospital, AL-Karkh hospital, AL-Kadhimiya hospital, and a health center in  Al- Doura, a health center in Al-Shaab. During the period from the 1st of the November 2016 until 28 February 2017.  After determine of Hb to know the pregnant with anemia or without. If the pregnant Hb under 10g/dL is anematic women and blood film . Present study attended many of the glass tubes containing anti-clotting substance-sized (5 mL) glass tube holds number for each person to a similar number to which questionnaire paper, which was included pregnant women information for examination the same person. Then  it was withdrawing (5 mL) of venous blood from the women by used disposable syringes (5 mL) and were divided blood into two parts (2.5 mL) one part placed in tube containing anticoagulant substance (EDTA) ,and then close it the movement of thin  to mix the blood with article anticoagulant and then were taken blood  for the purpose of conducting blood tests, and another part (2.5 mL) was placed in the tube does not contain anticoagulant, present study left at room temperature and then placed in a centrifuge for 10 minutes at the speed of 3000 cycles/minute for get on serum, and then put the resulting serum in ependroff tubes and stored in deep freeze at a temperature -20˚C, till examination for biochemical assay. Statistical analysis :Analysis of the results statistically ensure the use of the test t samples for independent comparison of averages, standard error of the mean standard error of mean (SEM), the coefficient coefficient, and the use of variation analysis ANOVA (One way) . Each data were analyzed using SPSS statistical software (Snedcor and Cochran, 1980).

Methods 
A. Measurement of blood test:
1- Measurement of hemoglobin (Hb) (g/dL).
2-Calculate prepare the red blood cells (RBCS) (106/mm3) 
3-Calculate the percentage of the packed red blood cells volume (PCV%) (Hct).
4-Calculate the volume of red blood cells (MCV) (fL).
5-Calculation the weight of hemoglobin (MCH) (pg).
6-Calculation the average concentration of hemoglobin (MCHC) (g/dL).
7-Calculation a measurement of the variation in RBC cell size (RDW) (%).
8- Calculate a prepare platelet blood (103/mm3).
9. Calculate a prepare of white blood cells WBCs (109/L).
10-Calculated of the average size of mean platelet volume (MPV).
11-Examinationof blood film .
B-Measurement of biochemical test:
1-Measurement the level of serum iron (SI) (µmol/L) (Burtis and Ashwood, 1994).
 (Gowenlock, et al., 1988).             (2-Measurement of the total iron binding capacity (TIBC) (µmol/L
	(Aisen, 1990). (3-Measurement the level of ferritin serum (FS) (ng/mL

III. Results and Discussion

Blood Film : Blood smear or (film) is one of the world's most widely and frequently used tests. Blood film very useful tool in hematological assessment (RBCs, WBC estimates, platelet estimates) and to study the morphology of RBC during pregnancy to appear the number of anemic pregnant women , also to knowledge of the type of anemia, the most common one was microcytic and hypochromic (Abdul Razzak et al., 2012). The study showed test blood film of every pregnant (120 women) in these experiment to find out pregnant women positive anemia and non-positive before every test. However, to determine the which of the type of anemia from the fourth types.                                                                    
       In this study of peripheral smear is a good indicator for diagnosis of anemia. Also, by history taken from pregnancy and physiological examination (1- pallor-inconjuctiva of eye, pal mar creases, mucous membrane month. 2- history of headache and fatigue. 3 - angular inflammation of the mouth (erosion of tenderness and swelling of the corners of the mouth). 4. The tongue may also be smooth, shiny and inflamed, called inflammation of the tongue. Determines anemia before classification the pregnant women.                                                            
Chang of Physiological Parameters in Pregnancy:    
       Physiology section were the pregnancy period is divided into for 40 weeks to three stages each stage is called trimester and lasts three months. The first third begins from 0-13 weeks, it starts from the beginning of the first day of another occurrence of menstrual cycle. Second third begins from 13 to 26 weeks, and the third begins from 26 to 40 weeks of pregnancy period (Ashwood, 1996).                                                             
First Trimester of Pregnancy :
       The hematological parameters according to first trimester of pregnancy women is present in Table (4.1). Hemoglobin value in serum of blood of pregnant women without anemia (control) was (12.30±0.186 g/dL) that increased highly significantly (p <0.01) from women with anemia (10.09±0.271 g/dL) . Also, there was highly significant difference (p <0.01) in Hct % between women without anemia and women with anemia that was (39.59±0.708) vs (32.88±0.650)% respectively. On the other hand, depending on the data in Table (4.1) the mean value of MCV was (87.05±0.871 fL) vs (85.69±1.297 fL) in pregnant women without and with anemia, respectively. In the current study, the data obtained demonstrated a decreasing in each of MCH and MCHC means in women with anemia group as compared with women without anemia. The data present verified MCH means ± SD in women without anemia and women with anemia were (34.45±0.606) and (33.64±0.663) pg also, MCHC mean were (30.55±0.357) and (28.88±0.384) g/dL respectively.                
        Results of the present study were in agreement with that recorded by Christian et al., (2003) who found that the concentration of Hb began to decrease from a 10-12 week of pregnancy period as a result of the increase of blood plasma, which leads to anemia. Also, ferritin serum decreased clearly between 12-24 weeks from pregnancy period, that is resulted from iron consumption when a maternal red blood cell mass increased (Allen, 2000). Also, transferrin saturation decreased clearly with iron and decreased in a volume of RBC, these indicators show the status of decrease in iron ( Biesalski and Erhardt, 2007).                          






Table (4.1) Comparative in indicators the blood of women without anemia and women with anemia in the first trimester of pregnancy.       
	Women with
anemia n = 20
	Women without anemia n = 20
	Parameters


	
10.09±0.271**
	
12.30±0.186
	
Hb (g/dL)

	
32.88±0.650**
	
39.59±0.708
	
Hct (%)

	
85.69±1.297
	
87.05±0.871
	
MCV (fL)

	
33.64±0.663
	
34.45±0.606
	
MCH (pg)

	
28.88±0.384
	
30.55±0.357
	
MCHC (g/dL)


All results are presented as mean ± SD values (M±SD)
** significant at p <  0.01
       Najlaa and Iqbal (2013) reported that the Hb value 11.26 g/dL in pregnant was lower than non pregnant , this also agree with Luay (2012) who reported that a Hb and Hct decreased significantly in women with anemia compared with women without anemia in first trimester of pregnancy . However, MCV, MCH and MCHC were decreased but not significantly in women with anemia.                                                       
       From the parameters in Table (4.1) we can discover anemia early during the first trimester in the popular pre-natal clinics (Shu and Ogbodo, 2005). Hb and Hct values from the basic tests to detect about anemia, as well as other special examinations of anemia such as microcytic anemia and hypochromic anemia from CBC with indication of depleting the iron stores, such as a decrease in serum iron level, the rise in TIBC, decline in serum ferritin level with increase in protoprofirin RBC (Biesalski and Erhardt, 2007).                                                                 
       In the study of Abeer (2013) showed moderate anemia in 38.8%, severe anemia in 21.3%, mean hemoglobin 9.2, mean corpuscular volume (MCV)109, mean serum ferritin 48.7, serum iron 104 and total iron binding capacity 458  in pregnant women in Ibn-Albalady hospital in Baghdad. Another study done in Algeria by Demmouche (2011) found the mean Hb level to be Hb 9 g/dL and MCV 75.7, these results higher than the standard value of 78, this may indicate low dietary intake.         
       In the first trimester Abdul Rahman (2010) showed that PCV and hemoglobin in pregnant women were less than control group of women in Tikrit Teaching Hospital during pregnancy.                                                
       Other studies had conducted worldwide such as that of Klebanoff et al., (2004) in Egypt had Hb levels below 8g/dL , Also, in Jordan pregnant women included urban and rural areas the Hb level was less than 11 g/dl (Harrison and Ibeziako, 2000). The mean Hb level of pregnant women in the 1st, 2nd and 3rd trimester was 11, 10.4 and 10.4 g/dL, respectively (Salwa, 2009) in Iraq . From West Indies the mean Hb was 11.7 g/dL from an urban area (Garn et al., 2002).                                                    
      The results of Table (4.2) show that the mean ±SD in the 1st trimester is highly significant (p< 0.01) difference in both SI, TIBC, TS and SF. The average of SI in women without anemia (12.51±1.323) vs (8.87±1.646) µmol/L in women with anemia . TIBC values in women without anemia (85.51±1.323) µmol/L were higher than in women with anemia (74.48±9.342) µmol/L while the ratio of TS is lower in women without anemia (16.83±1.924) % from the women with anemia (10.51±1.323) %. But SF in women without anemia was (34.25±1.25) vs (18.22±1.092) ng/mL in women without anemia.                                    
Table (4.2) Comparative in indicators of iron (SI, TIBC, TS and SF) for women without anemia and women with anemia in the first trimester of pregnancy .                                                                                           
	Women with 
anemia n = 20
	Women without anemia n= 20
	Parameters

	8.87±1.646**

	12.51±1.323

	SI (µmol/L)


	74.48±9.342**
	85.51±1.323

	TIBC(µmol/L)


	10.51±1.323 *

	16.83±1.924
	TS(%)

	18.22±1.092 **

	34.25±1.25

	SF(ng/mL)



All results are presented as mean ± SD values
P<0.01                                     * P<0.05 **                                  
       From these results in Table (4.2) we notice that hemoglobin began to decline from 10-12 weeks of interval load, as a result of the increase in the size of blood plasma which leads to anemia (Christian et al., 2003). Also serum ferritin (SF) concentration began to decline clearly between the 12-24 weeks of pregnancy period, because of iron consumption expansion made in the maternal red blood cell mass (Allen, 2000). Also, the obvious drop in the transferrin saturation with iron with small size of RBC. All these indicators show that there is a lack of iron (Biesalski and Erhardt, 2007). These results agree with Shu and Ogbodoa (2005) in Nigeria who showed that the serum iron in the first trimester (10.92 µmol/L) was lower than in the second trimester (68.2 µmol/L).                
     Requirements In daily requirements, the requirement is 0.8 mg in iron in the first trimester, between 4 and 5 mg in the third trimester and> 6 mg in the third trimester (Thomas, 2000).                                                         
       The hematological parameters studied included (RBC, platelets, total WBC, neutrophils, monocytes, lymphocytes, eosinophil, basophil). Table (4.3) shows that there was highly significant (p< 0.01) increase in the mean value of RBC in women without anemia (4.111×106/mm3±0.108) due to first trimester of pregnancy compared with value of women with anemia (3.37×106/mm3±0.069). But, on the contrary red distribution width was less in women without anemia (12.575±0.248)% from average in women with anemia (13.475±0.490)% , it may be to make up the shortage in the number of RBC (Mohammed et al., 2012) showed that there were a significant (p< 0.05) decrease in the mean of RBC in pregnant women (4.41×106/mm3) when compared with the mean control group (4.97×106/mm3).                                                                            
       Blood platelet was (244.75±13.625) and (212.75±11.651)×103/mm3in women without anemia and women with anemia respectively. Also, the main plate volume (MPV) in pregnant women with anemia (6.014±0.227) was higher than in women without anemia (6.006±0.224)×103/mm3.       




Table (4.3) Comparison in blood indicators for all pregnant women in the first trimester of pregnancy (n = 40).                                                     
	Women with anemia n = 20
	Women without anemia n = 20
	Parameters


	
3.376±0.069 **
	
4.111±0.108
	
RBC (106/mm3 )

	
13.475±0.490
	
12.575±0.248
	
RDW (%)

	
212.75±11.651 *
	
244.75±13.625
	
Platelet (103/mm3)

	
6.014±0.227
	
6.006±0.224
	
MPV


All results are presented as mean ± SD values
P<0.01                                          * P<0.05 **

       White blood cells are responsible for body defense during pregnancy. WBC was reported to elevate white blood cells in this study Table (4.4) in women without anemia (7.939×109/L ±0.235) was less than in women with anemia (8.693×109/L±0.454) in first trimester, and the lymphocyte count was significantly (p< 0.05) higher in women without anemia (26.55%±0.989) compared to percentage in women with anemia (20.516%±2.364). But, the percentage was significantly (p< 0.05) in women without anemia (66.785%±2.159), (6.121%±0.277), (2.339%±0.379) and (4.00%±0.348) respectively less than in women with anemia (72.11%±2.809) (5.527%±0.516) (1.59%±0.221) and (3.132±0.420) respectively.
Table (4.4) Comparison in blood indicators among women without anemia and women with anemia in the first trimester of pregnancy .
	Women with 
anemia
n = 20
	Women without anemia
n = 20
	Parameters


	8.693±0.454
	7.939±0.235
	WBC ×109/L


	72.11±2.809 *
	66.785±2.159
	NEU %


	20.516±2.364*
	26.55±0.989
	LYM %


	5.5271±0.516
	6.121±0.277
	Mono %


	1.59±0.221
	2.339±0.379
	EOS %

	3.132±0.420
	4.00±0.348
	BASO %


*P< 0.05 
       Human chorionic gonadotropin HCG rises up to a maximum concentration near the end of the first trimester and then drops to a low level thereafter ,HCG may inhibit antibody production whereas shown that HCG inhibited antibody formation of murine B cells (Schumacher et al., 2014). Moreover B cells mediate humoral immunity by producing antibodies, and suppression of B lymphopoiesis during gestation (Arck et al., 2014). In addition pregnancy represent stress state to women and stress has been found to be associated with lower immunoglobulin production (Cheng and Pickler, 2014).


Second Trimester of Pregnancy :
       Table (4.5) shows a highly significant (p <0.01) in Hb, Hct, MCH and MCHC but there was no significance in MCV in pregnant women in Baghdad province. Hemoglobin mean in pregnant women without anemia was (12.87 ± 0.191 g/dL) but, it decreased in women with anemia (9.74 ± 0.323 g/dL). On the other hand, Hct was (36.37 ± 0.118 %) in women without anemia, decreased significantly (p <0.01) to (31.52 ±1.064 %) in women with anemia.                                                                              
        However, MCV, MCH and MCHC values in women without anemia were (85.79 ± 0.485 fL), (29.78 ± 0.361 pg) and (33.92 ± 0.313 g/dL) respectively. Conversely there were (82.70 ± 1.523 fL), (26.6 ± 0.804 pg) and (30.05 ± 0.453 g/dL) respectively in women with anemia.                  
Table (4.5) Comparative in indicators the blood of pregnant women without anemia and pregnant women with anemia in the second trimester of pregnancy .
	Women with anemia 
n = 20
	Women without anemia n = 20
	Parameters

	
9.74±0.323**
	
12.87±0.191
	
Hb (g/dL)

	
31.52±1.065**
	
36.37±0.118
	
Hct  (%)

	
82.70±1.523
	
85.79±0.485
	
MCV (fL)

	
26.6±0.804**
	
29.78±0.361
	
MCH (pg)

	
30.05±0.453**
	
33.92±0.313
	
MCHC (g/dL)


       All results are presented as mean ± SD values
** significant at p <  0.01
Through the results showed in Table (4.5) it is believed that the most anticipated reasons for anemia in second trimester of pregnancy, is the decline in production of RBC, blood loss or low production. These factors result from the lack of basic items such as iron, vitamin B12 and folic acid or it may be related to a few basic elements for dietary deficiency, malabsorption, or bleeding, bone marrow suppression or disorders, hormone deficiency, chronic disease or infection leads to decrease of production or from hemolytic anemia which is associated with increased trashing cells (ACOG, 2008). These results agree with many results conducted to see the spread of lack of essential nutrients, from these studies (Pathak et al., 2004) in Indian town showed that the low intake of nutrients during pregnancy period may lead to the low concentration of micro-nutrients in the blood. In another study conducted in China results pointed to the zinc and copper deficiency to be linked with anemia and that iron deficiency is influential on the fetus and the pregnant women's growth during the period of pregnancy (Ma et al., 2004).                                                                                                    
       Results of present study in Table (4.5) agree with that recorded by Najlaa and Iqbal (2013) who reported that there was significant difference in Hb value (10.91 g/dL) in second trimester was lower than first trimester group (11.77 g/dL) and the MCV value in second trimester (100 fL) was lower than first (101.6 fL), while the MCH and MCHC values were significantly higher in first trimester than second trimester (p <0.05).                                                                                                   
       In Thailand Sukrat (2006) showed that the value of Hb in pregnant women was (11g/dL) and the value of PCV (Hct) in pregnant was (34.1%), which was lower than non pregnant (37.4%) this reflects that anemia is leading to decrease of the blood Hb and PCV values in pregnant women which lead to increase in plasma blood and decrease in RBC.                                                                                                     
       Anemia is due to physiological changes in the second trimester of pregnancy period, including the growing needs of iron during pregnancy because of the increase in the blood plasma, which is estimated at about the size of 50% with the expansion in a cell mass of red blood around 25% (ACOG, 2008). In addition to the mitigation (dilution) made in the red blood cells it causes a decline in the level of hemoglobin approximately from 16 weeks and it may increase by 24 weeks of pregnancy period. There is no sufficient stocks of iron (Alton, 2000). Also, as a result of winning a major expansion in size of blood plasma, it reflects the apparent decrease in the levels of hemoglobin and Hct % (ACOG, 2008). As is clear that the decline in Hb and Hct with low levels of serum ferritin (SF) (less than 15 ng/mL) during pregnancy is an evidence of blood iron deficiency anemia during pregnancy (CDC, 1998). 
       The results of the statistical test Table (4.6) in the second trimester of pregnancy presented that the valuables of SI, TIBC, TS and SF were highly significant (p< 0.01) in women without anemia and women with anemia. SI average in pregnant women without anemia (13.05±1.305) µmol/L is more than in women with anemia (8.59±0.737). However, TIBC in women without anemia (68.01±3.578) µmol/L is more than in women with anemia (82.01±1.323) µmol/L. Also, the percentage of TS was (19.11±1.452) % in women without anemia and (10.51±1.323) % in women with anemia. But, SF values were (34.3±1.261) ng/mL in women without anemia and (13.03±1.151) ng/mL in women with anemia.          
Table (4.6) Comparative in indicators of iron (SI, TIBC, TS and SF) for women without anemia and women with anemia in the second trimester of pregnancy .                                                                                        
	Women with anemia
n = 20
	Women without anemia n = 20
	Parameters


	8.59±0.737 **

	13.05±1.305

	SI (µmol/L)


	82.01±1.323 **

	3.578	68.01±
	TIBC (µmol/L)


	10.51±1.323 **
	19.11±1.452

	TS(%)

	13.03±1.151 **

	34.3±1.261

	SF(ng/mL)


All results are presented as mean ± SD values
P<0.01 **
       In the second trimester Table (4.7) showed that RBC values were (4.183±0.066) vs (3.842±0.162) ×106/mm3 in women without anemia and women with anemia respectively. In contrast RDW in women without anemia was (12.89±0.149) % less than significantly (p<0.01) in women with anemia (15.08±0.505) %. Furthermore, the platelet count was higher in women without anemia (239.95±6.889) ×103/mm3 compared with values of women with anemia (210.25±6.424) ×103/mm3 . But, the MPV in women without anemia was (6.411±0.182) less than in women with anemia (6.302±0.259).                                                                            
Table (4.7) Comparison in blood indicators for all pregnant women in the second trimester of pregnancy (n = 40).                                                 
	Women with anemia n = 20
	Women without anemia n = 20
	Parameters


	
3.842±0.162 *
	
4.183±0.066
	
RBC (106/mm3 )

	
15.08±0.505 **
	
12.89±0.149
	
RDW(%) 

	
210.25±6.424 *
	
239.95±6.889
	
Platelet (103/mm3)

	
6.302±0.259
	
6.411±0.182
	
MPV


All results are presented as mean ± SD values
P<0.01                                      * P<0.05**
       While blood count in second trimester showed in Table (4.8), was increased significantly (p< 0.01) from (8.668±0.5) ×109/L in women without anemia to (10.854±0.104) ×109/L in women with anemia Neu, Mono, Eos and Baso increased in women with anemia from women without anemia but Lym in women with anemia decreased than women without anemia.                                                                                          




Table (4.8) Comparison in blood indicators among women without anemia and women with anemia in the second trimester of pregnancy .     
	Women with anemia n = 20
	Women without anemia n = 20
	Parameters


	10.854±0.104**
	8.668±0.500
	WBC×106/L


	74.68±1.878
	71.75±1.488
	Neu %


	17.592±1.417
	19.87±1.255
	Lym %


	6.493±0.533*
	5.385±0.443
	Mono %


	3.578±0.511
	2.676±0.485
	Eos %

	3.9865±0.541
	3.532±0.449
	Baso %


*P< 0.05  
Third Trimester of Pregnancy :
       Results in Table (4.9) showed the differences between the parameters from pregnant women in third trimester. A highly significant differences (p< 0.01) were found in both of Hb, Hct, MCV, MCH, and MCHC.          
       Table (4.9) showed a comparison of blood indicators among women without anemia and women with anemia in third trimester of pregnancy. There was a highly significant (p< 0.01) difference in average of hemoglobin between pregnant women without anemia and pregnant women with anemia (12.97±0.207) vs (9.65 ±0.327) g/dL respectively. Also, found highly significant (p< 0.01) difference in Hct% reached an average (39.72 ±0.548) vs (30.18 ±0.821)% respectively. Appeared highly significant (p<0.01) in MCV (fL) (86.45 ±0.933) vs (79.08 ±1.691) respectively, also in average of MCH (Pg) (29.82 ±0.438) vs (23.28 ±0.893) respectively and in MCHC (g/dL) average (32.39 ±0.283) vs (28.77 ±0.525) respectively. These results agree with Luay, (2012); Mona, (2013).                                                                                        
Table (4.9) Comparative in indicators in the blood of women without anemia and women with anemia in the third trimester of pregnancy .         
	Women with
anemia n = 20
	Women without anemia n = 20
	Parameters

	
9.65±0.327**
	
12.97±0.207
	
Hb (g/dL)

	
30.18±0.821**
	
39.72±0.548
	
Hct  (%)

	
79.08±1.691**
	
86.45±0.933
	
MCV (fL)

	
23.28±0.893**
	
29.82±0.438
	
MCH (pg)

	
28.77±0.525**
	
32.39±0.283
	
MCHC (g/dL) 

	
All results are presented as mean ± SD values
p<0.01  **



       The incidence of anemia in the third trimester of pregnancy is due to the status of iron deficiency in the body under the natural level (Atia and Zidan, 2010). In addition, the complication of anemia in the interval pregnancy, includes the weakness in the transfer of oxygen which leads to hypoxia (Shu and Ogbodo, 2005).                                                           
       This could be explained that iron supplements can be reduced to the extent of iron depletion in the third trimester (Lindsay, 2000). Blood volume increased by approximately 40 to 45 % above pregnancy levels by the end of the third trimester. Blood plasma and red blood cells (RBCs), both increase in volume, although plasma volume increases at a higher percentage (50%) (Ueland, 1979).                                                 
       The hormonal changes that occur in pregnancy are treatmenous. Rising levels of certain pregnancy hormones cause changes in almost every body system during pregnancy. Changes in the endocrine system itself occur during pregnancy. The pituitary gland in pregnant women larger by 135% than non-pregnant (Glinoer et al., 1990). Most endocrine glands are affected by the increased protein binding that occur during pregnancy. Hyperplasia of glandular tissue and increased vascularity cause the thyroid gland to increase in size the need for insulin is increased (Fowden and Forhead, 2004). Female sex hormones (estrogen, progesterone, and human gonadotropin) are secreted primarily by the placenta. These hormones are responsible for most physiological changes during pregnancy (Fowden and Forhead,  2004).                                      
           Table (4.10) shows the parameter of iron indicator (SI, TIBC, TS, SF) for the pregnant women in 3rd trimester of pregnancy. All these parameters were highly significant (p< 0.01) differed. SI in women without anemia and women with anemia is (11.71±1.257) vs (7.77±0.705) µmol/L, respectively. TIBC is (79.5±1.323) vs (95.63±2.806) µmol/L, respectively. TS percentage is (14.22±1.225) vs (8.64±1.539) %, respectively. SF is (34.51±1.323) vs (12.19±1.613) ng/mL,  respectively.                                                                               
Table (4.10) Comparative in indicators of iron (SI, TIBC, TS and SF) for women without anemia and women with anemia in the third trimester of pregnancy.                                                                                            
	Women with anemia n = 20
	Women without anemia n = 20
	Parameters


	7.77±0.705 **

	11.71±1.257

	SI (µmol/L)


	95.63±2.806 **

	79.5±1.323

	TIBC (µmol/L)


	8.64±1.539 **

	14.22±1.225

	TS (%)


	12.19±1.613 **

	34.51±1.323

	SF (ng/mL)




P< 0.01**          
       The third trimester of blood parameters was shown in Table (4.11), RBC and platelet decreased in women with anemia significantly (p< 0.01) than women without anemia, but the RDW and MPV in contrast increased in women with anemia than women without anemia.               





Table (4.11) Comparison in blood indicators for all pregnant women in the third trimester of pregnancy (n = 40).                                               
	Women with 
anemia n = 20
	Women without anemia n=20
	Parameters

	
4.097±0.131 **
	
4.517±0.035
	
RBC (106/mm3 )

	
16.76±0.666 **
	
13.01±0.161
	
RDW (%)

	
207.05±8.983 **
	
230.2±8.019
	
Plate (109/L)

	
7.395±0.444
	
6.524±0.322
	
MPV


All results are presented as mean ± SD values
P<0.01**
      Table (4.12) shows that the WBC counts in third trimester of pregnant women, WBC and neutrophil increased in women without anemia compared with women with anemia, but Lym, Mono, Eos and Baso decreased in women without anemia compared with women with anemia.






Table (4.12) Comparison in blood indicators among women without anemia and women with anemia in the third trimester of pregnancy .        
	Women with anemia
n = 20
	Women without anemia n = 20
	Parameters


	12.0381±0.959
	12.256±0.975
	WBC×109/L


	72.415±2.051
	73.24±1.675
	Neu %


	20.779±1.308
	20.12±1.132
	Lym %


	5.608±0.437
	5.274±0.453
	Mono %


	2.502±0.523
	2.1885±0.523
	Eos %

	2.778±0.452
	3.198±0.443
	Baso %


*P< 0.05
        Mohammed et al., (2015) showed when evaluation the physiological effect of pregnancy on some hematological and biochemical parameters for pregnant women in Diyala Governorate between (2014-2015) that there significant (p< 0.001) increase in the value of (WBC, neutrophil and monocytes in pregnant women (7.43×109/L, 69.82% and 5.82% respectively) when compared with the mean of control group (6.13×109/L, 59.33% and 4.99% respectively). Also, it shows a significant decrease in the mean of lymphocytes, Hb, PCV and platelets in pregnant women. Furthermore, there was a significant decrease in the mean of RBC in pregnant women 4.41×106/mm3 when compared with the mean of control group 4.97×106/mm3. White blood cells count is used as a clinical marker of innate immune function, the increase in total WBC was due to an increase in the number of circulating neutrophils, granulocytes and monocytes. Alteration in total and differential count of leucocytes may indicate the physiological compensation of the body's defense mechanism through nonspecific immunity, exerted by neutrophils the migratory phagocytes and other leucocytes like monocytes and eosinophil in different trimesters of pregnancy. This alteration in innate immunity represents an attempt to compensate at least partly, the weakened specific immunity of the mother's body (Pramanik et al., 2005).                                                                                                    
       Increase WBC (leukocytosis) which occurs during pregnancy in spite of hemodilution is due to the physiologic stress induced by the pregnant state and because of the increased inflammatory response during normal pregnancy, which can be as a consequence of selective immune tolerance, immunosuppression and immunomodulation of fetus (Kaur et al., 2014). The stress probably increases hematopoietic activities and blood cell metabolism into circulation (Waziri et al., 2010). Hemodilution is a well-characterized phenomenon in pregnant women. A decrease in immunoglobulins may be due to hemodilution occurred during pregnancy (Robinson and Kleina , 2012).

      Monocytes arise from precursors in the bone marrow and comprise about 5-10% of the circulating blood leukocytes. They have important function in homeostasis, tissue repair, and inflammation. Not only count of monocytes increase but monocytes are functionally changed in pregnant  women (Faas et al., 2014).                                                         
       This is, for instance, demonstrated by measuring the production of oxygen free radicals, which is increased in pregnant women. Also monocytes of pregnant women showed increased cytokine production as compared with monocytes from non-pregnant women (Faas et al., 2014). 
        Neutrophils are the major type of leucocytes on differential counts. This is likely due to impaired neutrophil apoptosis in pregnancy. The neutrophil cytoplasm shows that toxic granulation, neutrophil chemo taxis and phagocytic activity are depressed, especially due to in hibitory factors present in the serum of a pregnant women (Chandra et al., 2012). In the advanced stage of gestation there is an endogenous adrenaline release which induces the greater mobilization of neutrophils in the circulation resulting in an increase in total leucocyte count (Roy et al., 2010). Leukocyte and neutrophil count increased on day 1 but starts decreasing until fifth day postpartum when the value returns back to normal (Kaur et al., 2014). This important finding should always be kept in mind to avoid the unnecessary use of antibiotic in the postpartum period.

        Decrease in lymphocytes percentage and increase of WBC, neutrophils and monocytes in pregnant women in this study are in agreement with Pramanik et al. (2005) Ifukor et al. (2013) and Ifeanyi et al. (2014). There was also an increase in vital indicators related to innate immunity (total WBC, neutrophils and monocytes) and a decrease in biomarkers related to adaptive immunity (IgA, inspector, immunoglobulin and lymphocytes) during pregnancy.
       
        Nutritional deficiencies, metabolic disorder and changes during pregnancy can be detected by analyzing and monitoring blood and other body fluids (Abdul kareem, 2013). Increases blood volume as early as 6 weeks of pregnancy and increases to more than 50% of the prep regnant state. The change in plasma volume during pregnancy is due to the increased plasma renin activity and lower levels of atrial nitroterric peptides (Abdul kareem, 2013). Changes in RBC, Hb and PCV during pregnancy can be explained as rise in plasma volume more than that compared to increase in the red cell mass, plasma volume increases 25-80% between the 6-24 week of gestation. However, the increase in RBC mass has been found to be 30% between the 12-36 week of gestation when iron and folate are supplemented (Akinbami et al., 2013).                
        A decrease in platelet count during pregnancy is due to hemodilution and partly is due to increased platelet activation and accelerated clearance. It was also suggested to increase platelet consumption as well as decrease the life span in the uterine placenta circulation to be an explanation of the reduction in the number of circulating platelets during pregnancy (Kaur et al., 2014).                                                                   
        White blood cells are responsible for body defense during pregnancy, WBC was reported to be elevated in this study. These results agree with previous work by who asserted that a total lymphocyte count rising in early pregnancy will remain elevated through pregnancy. This happens as a result of the body building of the immunity of the fetus and it is achieved by a state of selective immune tolerance, immunosuppression, and immunomodulation in the presence of a strong antimicrobial immunity. There is also down regulation of potentially dangerous T-cell mediated immune responses, while activating certain components of the innate immune system, such as neutrophils. This unique dysregulation between different components of the immune system plays a central role in the maternal adaptation to pregnancy Luppi, (2003).                                                                                                   
       On the other side these results agreed with the result of Swapan et al., (2013) who showed that the leucocyte count was higher throughout pregnancy. This may be a result of the body building of the immunity of the fetus and it is achieved by a state of selective immunotolerance, immunosuppression and immunomodulation in the presence of strong antimicrobial immunity. James et al., (2008) there was a big difference across all three in the value of WBC count and packed of cell volume Swapan et al., (2013) also showed that the neutrophil%, eosinophil%, monocyte% were 54.15%, 10.51%, 1.8% and 1% respectively in the first trimester, but Swapan et al., (2013) in the second trimester these percentage were less than in the first trimester, it was 47.95%, 9.71%, 0.84%, - ,respectively. But the WBC values increased from 6.14 to 7.46 ×109/L in first and second trimester and increased in the third trimester to 8.09×109/L but lymphocyte% also lymphocyte % increased from 33.07 to 40.52% respectively, but in the third trimester, it is decreased to 32.68% . However, WBC is increased in the pregnant women from 7.26 × 109/L companied with control was 4.91× 109/L then lymphocyte % increased in pregnant women from 34.68% to 43.84% in control. Decrease in lymphocytes can be illustrated through that, it has been reported that because it is stimulated by oestrogen, the adrenal cortex produces increasing levels of total and free plasma cortisol and other corticosteroids from 12 weeks to term. It decreased the circulating lymphocyte count, size of lymph node and thymus by inhibiting lymphocyte mitotic activity (Pramanik et al., 2005).





Evaluation of red blood cell morphology :
      Table (4.13) shows and relies on the instructor of Hb, estimation of prevalence of anemia due to iron deficiency, thalassemia or anemia of chronic disease through different periods of pregnancy. The highest proportion was in the first trimester (90%) in iron deficiency anemia, followed by the second trimester (85%) then third trimester (75%). While the prevalence rate of thalassemia was in the first, second and third trimester 10, 5, 20% respectively. The highest percentage is recorded in the third trimester. The prevalence of anemia of chronic disease (AOCD) was recorded the less percentage 5% in three trimester, it was in first (0%), second (10%) and third trimester (5%).                                          
Table (4.13) Prevalence of iron deficiency anemia, thalassemia and anemia of chronic disease (AOCD) in the three pregnancy periods .         
	AOCD
N                %
	Thalassemia
N                 %
	Iron deficiency
Anemia
N                 %
	Trimester


	0                    0
	2                       10
	18                  90
	First
N=20

	2                  10
	1                       5
	17                  85
	Second
N=20

	1                    5
	4                      20
	15                   75
	Third
N=20

	3                    5
	7                    11.7
	50               83.3
	Total = 60


     

        From these Table (4.13) the iron deficiency anemia was a greater percentage in 1st , 2nd and 3rd trimester and that was a clear in CBC film. A micrositec is a small cell that has a diameter of less than 7μm and an MCV of less than 80 fL. The hemoglobin content of these cells that lead to weak hemoglobin synthesis may produce micrositec, hypochromic (MCHC < 32% and cells with increased central pallor) blood picture, the result is an increase in cellular divisions and thus a smaller cell in peripheral blood. This form of abnormal hemoglobin synthesis is see in iron deficiency. Deficiency of heme synthesis (sideroblastic anemia), deficiency of globin synthesis (thalassemia) and chronic disease states. Iron deficiency is the most common cause of anemia (IDA) accounting for up to 500 million causes worldwide (provan and weatherall , 2000).                                              
       these results agree with other studies, including the results of the study (Rajaratnam et al., 2001) in India for the spread of anemia cases between pregnant women, the incidence of anemia was during pregnancy (in first, second and third trimesters) were 56.6, 70.2 and 69.5% respectively. The highest percentage of anemia was iron deficiency anemia, in third trimester 40.7% compared with second trimester was 35.1%, in Emarat (Fareh et al., 2005) recorded the percentage of iron deficiency anemia was 91%, while the percentage of B-thalassemia anemia was 8%, and the anemia resulting from folate was 1%.               
        Half of the cases of anemia are caused by iron deficiency and are due to several causes, including under nourishment such as deficiency vitamin A, riboflavin (B2), folic acid, vitamin B12 , in addition to some inflammatory infections such as malaria, and others. A study of Ruwaidah (2013) indicated that under hypothyroidism and secondary hypothyroidism were clearly accompanied by anemia due to iron deficiency, the treatment with levothyroxine hormone for 2-3 months (Gokdeniz et al., 2010) improves the increase of Hb, MCV, PCV, MCHC and MCH.                                                                                                
      There is a link between anemia and other factors like hormone Glutathione (GSH) and Erythropoietin (EPO) hormone. This relationship has been studied by Aaraf and Sahib (2016) for pregnant women with gestational anemia in Kirkuk city/ Iraq. This study showed a significant increase (p< 0.05) in the level of Erythropoietin hormone during three trimesters of women pregnancy with gestational anemia compared with the three trimesters results of the control groups. Also, it showed a significant decrease in the concentration for Glutathione hormone during the three trimesters compared with the three trimesters to control groups. Erythropoietin (EPO) concentration increased in second and third trimester compared with first trimester, the reason is due to decrease amount of hemoglobin as measured by the amount of blood and thus the lack of oxygen reaching the body organs, including the kidney. Or the reason may be attributed to physiological changes related to pregnancy and thus increase the need for more oxygen, this means increasing the demand for red blood cells and thus increasing the secretion of the hormone to cover this demand to the formation of more RBC. Or the reason of increase of EPO in second and third trimester may be attributed to a large part of the blood pump which is directed to the uterus and placenta. However, (Perewusnyk et al., 2002) showed an increase in the process of formation of red blood cells thus leads to an increased mass of RBCs. These are preceded by an increased concentration of the hormone. Anemia leads to iron deficiency and an increase in the level of EPO hormone in serum, EPO check produced by kidneys function is targeting growth factors for RBC (Jelkmann and Landby, 2011).                            
        Iron requirements markedly increase in the second and third trimester of pregnancy because of high growth rates of fetus and placenta and the development of maternal red cell mass. Therefore, anemia affects 50 to 70% of pregnant women in the developing countries (Irshed et al., 2011). Due to social customs, females get a diet of inferior quality as compared to that of males. Females are more affected, in Pakistan among the selected anemia patients, 72% were iron deficiency anemic and 28% were non-iron deficiency anemic. The risk factors were pregnancy (57%), nutritional inadequacy (36%), Hookworms infection (5%) and others (2%).                                                                                                     
                                                                                                          Comparison in occupation, monthly income and education between pregnant women with anemia and pregnant women without anemia:                                              
        Table (4.14) shows that the highest percentage (90%) of pregnant women with anemia were housewives and about 10% were working women, but less than 83.3% were housewives women, without anemia, and about 16.7% working. The finding of the present study is in agreement with finding, reported in Turkey (Nesimikisioglu et al., 2004) who found that a high proportion of pregnant women (94%) were housewives. This may be a potential cause of health problems during pregnancy. However, these results agreed with the result of Muna (2013) who showed that 85.8% of samples in Baghdad were housewives.                                                                                    
       The level standard  of living of the individual and the family plays an important role in determine the type of food intake and quantity and thus affect the incidence of anemia. The level of the pension was divided into three categories, which is (low, medium and high) average depending on the mouthy income. The results in Table (4.14) showed a high incidence of anemia in low living pregnant women (53.3%) followed by medium (30%) and (16.7%) in high monthly income. However, a high percentage of pregnant women without anemia with medium monthly income is (63.3%) followed by low income (26.7%).                                                
Table (4.14) Distribution of sample according to occupation, monthly income and education .                                                                              
	Women Without  Anemia
	Women With Anemia
	Variables

	%
	No.
	%
	No.
	

	16.7
	10
	10
	6
	Working
	
Occupation

	83.3
	50
	90
	54
	House wife
	

	26.7
	16
	53.3
	32
	Low
	Monthly income (thousand dinar)

	63.3
	38
	30
	18
	Medium
	

	10
	6
	16.7
	10
	High
	

	48.3
	25
	20
	12
	University and above
	Education

	35
	21
	31.7
	19
	Junior
	

	23.3
	14
	48.3
	29
	Elementary School or Less
	



        With the lower standard of living, the concentration of hemoglobin decreased and as a result of the lack of enough food and nutrients necessary for the formation of blood such as meat (rich in iron and protein) and other high priced food. These results agreed with the result of Ismaeil and Hassan (1988) who showed that there was positive correlation between the income and families who eat ate quantities of meat prepared in different ways (grilled, fried, and boiled), low income forces pregnant women to eat cheap carbohydrate foods. WHO (1994) showed anemia is common among low income people. But, Sjolin (1981) showed that anemia is spreading in families with a lower socioeconomic level than families with a high socioeconomic level in the United State of America. Also, it agreed with Muthanna et al., (2005) since the percentage was found to be 50.4% among low income individuals living in larger families (9 persons).                                                                  
         Pregnant women were classified according to educational level to determine the prevalence of anemia as in Table (4.14) where the prevalence of anemia among  pregnant women with low educational level is high (48.3%). On the other hand, pregnant women with a high educational level and above had a prevalence of anemia (20%). On the contrary, in pregnant women without anemia the high percentage (48.3%) in pregnant women have university degree and above, and the less percentage (23.3%) in pregnant women has elementary level or less. It there was a relationship between the level of education and anemia percentage in pregnant women. This is due to the educational and cultural levels of pregnant women which have an impact on their dietary choices and in the preparation of a balanced diet containing all essential nutrients. These results agree with Muthanna et al., (2005) ; Qiaoyi et al., (2009); Muna (2013) and Ji-Yun Hwang et al., (2013).                                        



Recommendation
1-Increasing level of awareness in women and their families about the risk of anemia in pregnancy and to create the need for iron supplement.    
2-The government and ministry of health is aware of the problem of anemia in the country and should implement programs for its control. These programs include fortification of food stuffs with iron, distribution of iron at antenatal and child health clinics, and nutrition education programs.                                                                                                  
3- Give iron supplements to all women in reproductive years in urban and rural areas.                                                                                                 
4-Conduct a study on the follow-up to the physiological impact of each of Vitamin B 12 and Folic acid to form the red blood cells process Erythroypoiesis in pregnant women during different periods of pregnancy. And study of the most important hormonal changes in the blood associated with the period of pregnancy in pregnant women during pregnancy, such as different hormone Erythropoietin.                             
5-Educate pregnant women how dangerous iron deficiency blood anemia during pregnancy and what caused the miscarriages and other risks Health and encourage pregnant mothers about important family planning and good nutrition.                                                                                
6-Conduct a study on measuring RBC Ferritin , protoprophyrin , Transferrin receptors in pregnant women during different periods of pregnancy.                                                                                             
References
1. Aaraf, S. and Sahib, J.(2016). Study the levels of Erythropoietin, Glutathione and Malondialdehyde in women with gestational anemia.Tikrit J. Of Pure Sciences, 21(4) ISSN: 1813 – 1662 (Print) E-ISSN: 2415 – 1726 (On Line).

2. Abdul Rahman, J .M. (2010). Some Parameters of Anemia during Pregnancy of Women in Tikrit Teaching Hospital , Tikrit Journal of Pure Science Vol. 15 No.(1).

3. Abdul Razzak J. AL- Shawi; Jinan. A. O.;Mays R. M. and Noor  H.  M.(2012 ). Study the Incidence and Types of Anemia in Pregnant Women in Baghdad Province.J. of university of anbar for pure science : Vol.6:NO.1. 

4. Abdul kareem, T. A. (2013). Some hematological and blood biochemical profile of Iraqi riverine buffaloes (Bubalusbubalis) during different gestation periods . J. Buf. Sc. 2 (2): 78-84 P72-79.

5. Abeer,  A. G. ; Wafaa, F. T. and Muna, R. H. ( 2013 ). The Prevalence of Iron Deficiency Anemia among Pregnant Women in Ibn- AlbaldyHospital , Iraqi national Journal of nursing specialies , vol. 26 (1 ) .

6. ACOG (2008 ). Anemia in pregnancy. American College of Obstetricians and Gynecologists  Practice Bulletin .;112: 201–7.

7. Aisen, p.(1990). Iron transport and storage proteins. Ann. Rev. Biochem 49:357-393.

8. Akinbami, A. A. ; Ajibola, S. O. ; Rabiu, K. A. ; Adewunmi, A. A. ;Dosunmu, A. O. and Adediran, A. (2013). Hematological profile of normal pregnant women in Lagos, Nigeria . Int. J. Wom. Heal. 5 (1): 227-232.

9. Allen, L.H. ( 2000). Anemia and iron deficiency: effects on pregnancy outcome. Am. J.Clin. Nutr. ; 71(suppl): 1280S-1284S.

10. Alton, I.( 2000). Nutrition-Related Special Concerns of Adolescent Pregnancy In: Nutrition and the Pregnant Adolescent ( ed By Story , M. and Stang , J.) , Center for Leadership, Education, and Training in Maternal and Child Nutrition, PP 89-111, University of Minnesota .

11. Amani, W. M. (2007). Iron Deficiency Anemia among Pregnant Women in Nablus District; Prevalence, Knowledge Attitude and practice .Msc. Thesis. Al-Najah national Univ. Fac. Of Graduate studies. Nablus Palestine.

12. Arck, P. C. ; Hecher, K. and Solano, M. E. (2014). B cells in pregnancy: Functional promiscuity or tailored function? Reproduction, 382: 509-520. 

13. Ashwood , E.R. (1996).Clinical chemistry of pregnancy. In: TietzFundamentals  of  Clinical  Chemistry (ed. by Burtis, C.A. and  Ashwood , E.R. ); pp.745-760. W.B. Sanders, USA.

14. Atia, W. M. M. and Zidan, N. Kh. (2010).iron deficiency and some associated biochemical variables in Iraqi sheep females, Anbar Journal of Veterinary Sciences, 3 (1): (105 - 109).

15. Biesalski , H.K. and  Erhardt, J.G.( 2007). Diagnosis of nutritional anemia –laboratory assessment of iron status: Nutritional Anemia (edby Kraemer , K. and Zimmermann , M.B.), SIGHT AND LIFE Press , PP 37-44 , Switzerland.

16. Burtis , C.A. and  Ashwood , E.R. ( 1994). Tietz Textbook of clinical  chemistry , 2 nd  edition , W. B. saunders Co.

17. Centers for Disease Control and Prevention (CDC) (1998). Recommendations to prevent and control iron deficiency in the United States. MMWR ;47:1-29.

18. Chandra, S. ;Tripathi, A. K. ; Mishra, S. ; Amzarul, M. and Vaish, A. K. (2012). Physiological changes in hematological parameters during pregnancy. Ind. J. Hem. Bl. Tran. 28 (3): 144-146.

19. Cheng, C. Y. and Pickler, R. H. (2014). Perinatal stress, fatigue, depressive symptoms, and immune modulation in late pregnancy and one month postpartum. Sc. Wor. J. 10: 1-7. 

20. Christian, P. ;Khatry, S. K. ; Katz J. ; Pradhan ,E. K. ; Le. Clerq, S. C. and Shrestha S. R.(2003). Effects of alternative maternal micronutrient supplements on low birth weight in rural Nepal: double blind randomised community trial. Bmj 326(7389):571.

21. Demmouche, A. (2011). Prevalence of anemia in pregnant women during the last trimester: consequence for birth weight. Eur. Rev. Med. Pharmacology. Sci 15 (4):P.436-445.

22. Faas, M. M. ;Spaans, F and Vos, P. D. (2014). Monocytes and macrophages in pregnancy and pre-eclampsia .Fron.Imm. Inf. 5 (298): 1-11.

23. Fareh, O. I. ;Rizk, D.E. ; Thomas, L. and Berg, B.(2005). Obstetric impact of anaemia in pregnant women in United Arab Emirates. J ObstetGynaeco l 25:440-4.

24. Fowden ,A. and Forhead, A.J. (2004). Endocrine mechanisms o f intrauterine.Programming. Reproduction 127, 515-526.

25. Garn, S.M.; Ridella, S.A.; Petzold, A.S and  Falkner F. (2002). Maternal hematological levels and pregnancy outcomes. Semin Perinatol 5:155–62.

26. Glinoer, D.; de Nayer, P.; Bourdoux, ; Lemone, M.; Robyn, C. and Van Steirteghem, A.(1990). Regulation of maternal thyroid during pregnancy. J. Clin Endocrinol Metab. 71:276–87.

27. Gokdeniz, E. ;Demir, c. and Dilek, I.(2010). The effects of iron deficiency anemia on the thyroid functions.J.clin Exp. Invest.Vol I (3): 156-160.

28. Gowenlock ,  A.H.; McMurray , J.R. and  Mclauchlan, D.M.( 1988). Varleyś practical clinical biochemistry , 6thed , Heinemann Medical Books , London .


29. Haniff , J. ;Anita, D. ; Lim, T.; Chen, W. S. ; Noraihan, M. N.;  Sanjay, R. ;Safiah, B. ; Muralitharan, G. ;  Kumar, I.K. ;  Zaki, M. M.Z. (2007). Anemia in pregnancy in Malaysia: a cross-sectional Survey.Asia Pac J Clin .Nutr.P. 76-77.

30. Harrison K. A.  and Ibeziako, P. A. (2000). Maternal anemia and fetal birth weight. J. Obstet Gynaecol Br.Commonw;80:798–804.
31. Hoffbrand , A.V. ; Moss , P.A.H. and  Pettit , J.E. ( 2006) Essential   Hematology , fifth edition , Blackwell Publishing Ltd , Italy , 2006.
32. Ifeanyi, O. E. ;Ndubuisi, O. T. ; Leticia, E. O. and Uche, E. C. (2014). Haematological profile of pregnant women in Umuahia, Abia State, Nigeria. Int. J. Curr. Microbiol. App. Sci. 3 (1): 713-718.

33. Ifukor, P. C. ; Jacobs, J. ; Ifukor, R. N. and Ewrhe, O. L. (2013). Changes in haematological indices in normal pregnancy. Physiology J.: 1-4. 

34. Inam-ul-Haq; Mohammed, A.A. ;Bushra, A. and Muhammed A.S. (2013). Hematological Profile of Healthy Pregnant Females in Association with Parity.Journal of Rawalpindi Medical College (JRMC).17(1):98-100 .

35. Irshad, G. ;Kousar, S. ; Jafri, S. A. and Ali, I. (2011). Iron deficiency anemia significance of serum ferritin in diagnosis in pregnant females of Pakistan. Prof. Med. J., 18: 475-478.

36. Ismaeil,  M. M. and Hassan, N. M. (1988).The impact of basic social and economic characteristics on the pattern of consumption of food and neighboring rural areas. Republic of Iraq - Central Bureau of Statistics, pp. 1-52.

37. James, T.R. ;Reid,L. andMullings, M. A.(2008). Are published standards for hematological indices in pregnancy applicable across populations: an evaluation in healthy pregnant Jamacian women . BMC Pregnancy Childbirth, vol. 8, article 8. 

38. Jelkmann, W. and Landby, c. (2011).Bloood doping and its detection J118 :2395-2404.

39. Ji-Yun, H.; Ji-Yeon L.; Ki-Nam K.; Hyesook K.; Eun-Hee H.; Hyesook P.;  Mina H.; Yangho K.; Yun-Chul H. and Namsoo Ch. (2013). Maternal iron intake at mid-pregnancy is associated with reduced fetal growth: results from Mothers and Children’s Environmental Health (MOCEH) study. Hwang et al. Nutrition Journal 2013, 12:38.

40. Kaur, S. ; Khan, S. and Nigam, A. (2014). Hematological profile and Pregnancy : a review. Int. J. Adv. Med. 1 (2): 68-70. 

41. Kern , W.F. ( 2002). Metabolism and Function of Erythrocytes and the  Metabolism of Iron In :PDQ hematology , 1 st edition , Philadelphia , USA.p 25-48.

42. Klebanoff,  M. A.;  Shiono, PH. ; Selby, J.V. ; Trachtenberg, AI. And Graubard, B.I.(2004). Anemia and spontaneous preterm birth . Am. J.Obstet Gynecol ,164:59–63.

43. Ladipo , O.A. ( 2000). Nutrition in pregnancy: mineral and vitamin  supplements. Am J ClinNutr ; 72(suppl): 280S-290S.

44. Lindsay, H. A.(2000). Anemia and iron deficiency: effects on pregnancy outcome .American Journal of Clinical Nutrition.May: Vol. 71, P. 1280-1284.

45. Luay, Q. A.Hameid ( 2012 ).Study of Disease Iron deficiency anemiafor pregnant women in Baquba city / Diyala state , Diyala. Theses MS.C. University College of Education for Pure Science.

46. Luppi ,P. (2003). How immune mechanisms are affected by pregnancy.  Vaccine, vol. 21, no. 24, pp. 3352–3357.


47. Ma , A. G.; Chen , X.C.; Xu , R.X.; Zheng  , M.C.; Wang , Y. and Li , J.S. ( 2004). Comparison of serum levels of iron, zinc and copper in anaemic and non-anaemic pregnant women in China.Asia Pac J ClinNutr ; 13 (4): 348-352.

48. Maida, Y. S. and Baybeen K.A.( 2007 ). Anemia in women during reproductive years in rural area , Iraqi J. Med. Sci., 2007; VOL. 5 (2):65-70 .

49. Mohammed, A.D. S. ; Abbas A. F. and Mohammed H.(2015). Evaluation the Physiological Effect of Pregnancy on Some Hematological and Biochemical Parameters for Pregnant WomenIraqi Journal of Biotechnology , Vol. 14, No. 2 , 374-390.

50. Muna A. Zeidan (2013). Factors Associated with Anemia in A sample of Pregnant Women Attending Primary Health Centers. Iraqi National Journal of Nursing Specialties, Vol. 26, SpecialIssuera.
51. Muthanna , A. al -Omar ; Salim, S. Al-Timimi and Bahira M. AL-Timimi. (2005). Incidence of nutritional anemia in Baghdad and Baquba populations and its correlation to some parameters, magazine um Salma for Sciences, Vol. 2 No(2) .

52. Najlaa, K.A and Iqbal, S.A.( 2013  ) . Prevalence of Anemia among Pregnant Women Attending Primary Health Care Center in Kirkuk City , Kirkuk university journal – scientific , Vol 8 , No. 3 .

53. Nesimikisioglu, A.; Mustafa .O.; Aytul, Z. and Fehmi, O. (2004). Anaemia prevalence and its affecting factors in pregnant women of is parta Province. Biomed. Res. (India) 16 (1): 11-14.
54. Pathak, P. ;Kapil, U.; Kapoor, SK.; Satena R.,; Kumar, A.; Gupta, N.; Dwivedi, SN.; Singh, R. and Singh P.(2004). Prevalence of multiple micronutrient deficiencies amongst pregnant woman in a rural area of Haryana.Indian Journal Pediatric. 71(11): 1007-14.

55. Perewusnyk, G., Huch, R., Huch, A. and Breymann, C. (2002). Parenteral iron therapy in obstetrics: 8 years experience with iron-sucrose complex. British Journal of Nutrition 88, 3-10.

56. Pramanik, T. ;Ghosh , A. ; Tuladhar, H. and Pradhan, P. (2005). Variation of total and differential count leukocytes and increment in the number of young neutrophils in different trimesters of pregnancy. Pak. J. Med. Sci. 21 (1): 44-46.

57. Provan, D. and Weatherall, D. (2000). Red cells 11: Acquired amaeniass and polycythaemia. Lancet 355: 1260.

58. Qiaoyi, Z.,Cande V.  A. ; Zhu, Li. and John, C. S. (2009) Maternal anaemia and preterm birth:a prospective cohort study , International Journal of Epidemiology ;38:1380–1389.

59. Rajaratnam , J. ; Abel , R. ; Gnanasekaran , VJ. andJayaraman , P. (2001). prevalence of anemia and iron deficiency in three trimester in Rural Vellore S district , South India ,  pub med ; 31 (Issue 2) : 86-9 .  

60. Robinson, D. P. and Klein, S. L. (2012). Pregnancy and pregnancy-associated hormones alter immune responses and disease pathogenesis. Hor. Beh. 62 (3): 263-271.

61. Roy, S. ; Roy, M. and Mishra, S. (2010). Hematological and biochemical profile during gestation period in Sahiwal cows. Vet. Wor. 3 (1): 26-28.

62. Ruwaidah, Y. L. (2013). Changes in some haematological indices and biochemical parameters in patients with hypothyroidism.Theses M.S.C. AL-Mustansiryia University College of science.

63. Salwa, H. AL-Mukhar ( 2009 ). Anemia status of the pregnant and lactating women In Mosul city ,Tikrit Medical Journal . 15(1):163-166.

64. Schumacher, A. ; Costa, S. D. and Zenclussen, A. C. (2014). Endocrine factors modulating immune responses during pregnancy. Imm. Inf. 5 (196): 1-12. 

65. Shu, E. N. and Ogbodo, S.O.( 2005). Role of ascorbic acid in the prevention of  iron-deficiency anemia in pregnancy , Biomedical Research ; 16 (1): 40-44.
66. Sjolin, S. (1981). Anemia inadolescence. Natur. Rev. 39: 96-98.

67. Snedcor, G.W. and Cochran, W.C. (1980). Statistical Methods 7th ed. Lowa State University.

68. Sukrat, B. S.(2006).  Prevalence and causes of anemia during pregnancy in maharaj Nakorn Chiang Mai Hospital. Journal Medical Association Thailand . 89 Suppl. 4: S142-6, India.

69. Swapan, D. ;Debasish Ch. ; Sanjay, S. ; TusharKanti, S. and Sucheta, B. (2013). Study of Hematological Parameters in Pregnancy, IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN: 2279-0861. Volume 12, Issue 1 (Nov.- Dec. 2013), PP 42-44.

70. Thomas, H. B. (2000). Iron requirements in pregnancy and strategies to meet them. Am. J.Clin Nutr72 (suppl):257S-64S. Printes in USA.American Society for Clinical Nutrition.

71. Ueland, K.(1979). Maternal cardiovascular dynamics. VII. Intrapartum blood volume changes. American Journal o f Obstetrics Gynecology 126:671-677.

72. Waziri, M. A. ;Ribadu, A. U. and Sivachelvan, N. (2010). Changes in the serum proteins, hematological and some serum biochemical profifi les in the gestation period in the Sahel goats . Vet. Arh. 80: 215-224.

73. World Health Organization (1994). Hookworm infection and anemia in girls and women. Report of WHO Informal consultation. Geneva.
42

